Role of group III metabotropic glutamate receptors in excitotoxin-induced cerebellar granule cell death.
The neuronal effects of the metabotropic glutamate receptor agonist (1S,3R)-aminocyclopentane-1,3-dicarboxylic acid have been studied in cultured rat cerebellar granule cells, and compared with those of the endogenous excitotoxin glutamate, and the dietary excitotoxin beta-N-methylamino-L-alanine. Glutamate, beta-N-methylamino-L-alanine, and (1S,3R)-aminocyclopentane-1,3-dicarboxylic acid all caused concentration-dependent cerebellar granule cell death over a 24-h exposure period. The metabotropic antagonist (RS)-alpha-methyl-4-carboxyphenylglycine reduced glutamate-, beta-N-methylamino-L-alanine-, and (1S,3R)-aminocyclopentane-1,3-dicarboxylic acid-induced death by 50, 37, and 90%, respectively. (1S,3R)-Aminocyclopentane-1,3-dicarboxylic acid-induced death was unaffected by the group I antagonist (RS)-1-aminoindan-1,5-dicarboxylic acid, increased by the group II antagonist ethylglutamic acid, and markedly decreased by the group III antagonist (RS)-alpha-methylserine-O-phosphate. Neither (1S,3R)-aminocyclopentane-1,3-dicarboxylic acid nor the group I agonist (RS)-3,5-dihydroxyphenylglycine caused an increase in intracellular free calcium levels. The group III agonist L-(+)-2-amino-4-phosphonobutyric acid also induced concentration-dependent cerebellar granule cell death, and so it was suggested that the group III metabotropic glutamate receptors were responsible for (1S,3R)-aminocyclopentane-1,3-dicarboxylic acid-induced death. Blocking these receptors with (RS)-alpha-methylserine-O-phosphate also prevented a proportion of glutamate- and beta-N-methylamino-L-alanine-induced death.